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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 


sandwiched between a pair of heat conductive plates (2,3). The plates fit into a channel (72) provided 


by a pair of cooperating heat sink elements (5,7). A clamping device (6,8) secures the substrate ' 


structure between the cooperating heat sink elements. 
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a^b, #MM*f (9 a) ^ftmZKlfcmZltZ^ b&X 
ifc$M4£fa-h-?#5„ *fc, 1 8 iE^©369J 

<D<fc5K, ffi-S-** (9 b) Sr. «Sfc©^^igL.fct> 
©tLTt, «Mg# (9 a) ~-<Dftm&%im<0&^t><D 

[0 0 2 6] f»#«l 9&^Lft#«2 2IS4BO 

?§Kf±, ^*ven, E-g-*r Ob) <oM,it#}^&&m»i 

*t (9 b) Sr. mM*tctiWm&1&^ttt>V<te>i v 
i/=-b L/clf*«l 9ia*»E-g-«" (9 b) KJoVn-c. 

<^S. ^W:±oT, tttEOPftt**, (2. 
3) b&mft (5\ 7) il^gU r»««£^(6j^Sc|^ 

[oo2 7] jg^, m#%i2 4mML<Dmm\z£th^ m 

*®2 3fB«<D3!93fc::*iV^ b i>wmtt 

(9a) O^cgA^^m^-arfc^S-C, &**f (9) £ 

(2, 3) tifcim^ (5, 7) toW^^S 
UrS i5KLr^5*»b. lft^S« (2, 3) i:ScB«c 
(5, 7) fcfctt+SIIMKOPfiBteifav^-c, S^Sit) 

[0028] t£t$^ ifELfcMHrtro^fi, 

So 

[0 0 2 9] 

[0 0 3 0] 01 tt*^J£^«g|c#5^#^g ( I G 

b T*s^-/io i o o <om^^.mn^^-r-^m 

0 2f20 1 ©A*S@s 0 3tt0 2«DB-BBrffi0, 0 
4tt0 3£&#i£;*:L*:»rffi0-e;fc3„ ^£E10 

tiooti, -tt<ommsm&(o&mmm 2 , 3 ©mk 

1 fifc5V^tt1g$cfico^W#§r?- 1 £&A/t?&«#4 £ 

7|CiEaLT^:S„ ffiStt, 8 5 - 

bK£*)ftt>ti5 0 ZZX, 0 3 {c^-f^tc, S«*4 

[oo3i] #gB<Di£«BK:o^-ciE-<.5„ 

■C, 05 (a) , (b) »^ &«#4©t£*PM?ifi&£^ 
ESfCfcVN-c. (a) tt^WfrJU-T- 1 

2 (04^, fcffifl) §r*U (b) tt*ft&g«3 (04 



— K) ^yy"l bfrbftZ. m-C, Mfy7l a ti v 
ii:»£-3?Sft^&<HT& 5 W * l^tt-S^gig^Sr 

[0 0 3 2] 2 , 3 (#{«J 

-CttS^, f8^3MPtt0!lx.ti, **J1 7 0W/mK) t? 
^mttm^l yy> I a, lbtOMffiSr 

^-rv^s. #*«2, 3tt«»j^«^t:r/w5^r>Af? 

«fe«£«2(D^#m^i £j*tHft!<o 

ffi. BP*>rtS2a^tt, 0 5 (a) {C^-r«»C % flfcg^C 

Z— >2 1 i5E^;$n-Cv^, rotS-'^- 1 

tt, at7^^7AW« 5m 
mS|t<DS«-) *»f>«A£$tt-r*5«J> ffi2 a tCtSJjtfcfffi 

v. 

[0 0 3 3] rrt?. tS/<^-y2 1 <D?#:t£t;i-D<^T 

ift^-rs. ig/^-y2iij, 05 (a) 

ft*Jg©*«gB 2 1 a t N ^©Sfig82 la<O05 
(a) S±«8g5tCji^|C(Slf1-C^$tt-Cif6»S«2d» 
btt^tBL-fc^E^^fflO^ge 2 1b t^b«j* 
£*l-C^<5„ itie>SSli2 1a, 2 lb|l-#M*tl 

[0 0 3 4] i«/<?-y2 1©Iffia2 1alCB s I 
GBTfy7'laSt)tFWDf-5'yibi5^5M ($f 
xtf^EHf=J-^) $nTV^-5„ Zl<Dm&, IGBTfy7 

1 a(D3U^^««| ^S«SB2 1 at5? 

tFWDfyytbffliaijis (0^-fr-r) &m&n 

2 1 a(c^5*t (09xii^ffl«-) &fti.xm&&nx^ 
s. 

[0 0 3 5] ie»S«3 03^»:^s'7'SrtttpiB| 

<oas, ip*>rtffi3 a icih:, 05 (b) wm 

/<*~>-3 1, 3 2iSffi^$ix-CV^„ 
1, 32tt, ^TyV5-!7A^(D«*t (CT^«J?^dS 
0. 5mmgg»fi#) ^bfll^^n-CiSt). B3 a tc 

[0 0 3 6] m-C, *"f, ti^^3 1©Ml^ 
OV^TlftW-rSo IS^-y3 1iJ, 05 (b) {C^ 
•T#(-. «^CDS«S8 3 lat, rroS«S5 3 laW 

05 (b) £i±®mz±jjKfti\vx&wiztixii&mmiK 
3^e.tt^mb^g5Ei®^ffl©ffi^-gB3 utH 

^$4XTV^„ mfe(Sfg631a, 31bH-ft^ 

znx^z>„ 

[0 0 3 7j_-f- UT, S«gB 3 1b Ktt, S*^5r* 
i-«-&gS3 3^;'T>*3 4d^* (0 5 (b) ICTttil 
^) ^ti•^-C^SS:$nTV^5„ IC®^, mi*$t> 33© 
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*#£fi, IGBTfyyiaOi^^gSllat 
fi f3f«f L V n A\ * tti^F/h § < agjfe £ tuT ^ 5 i: * 

*fc, «-a-gS3 4<p:*:£$fi, FWDfyy 
1 b©$Iil^l 1 b £ «»3f*?LV>i&», *fcfi^/jN 

s<igA&£*i,-o^i*fc, ^mLi«$^fefaMx« 

0. 5mmgfttig^$tit^5„ 

[0 0 3 8] nM'<*—>3 2f£fi, *f-;fr (0 5 

(b) fdTffiffiJi^) tc&ttTIXi£lE;&}Bttfrfe?-ttg- 

$fi, I GBTf y/l a O-y-Hgl 2 a tlilf^ 

LiS^-^-fefiM^LtiO. 5mmefS{C^^$tbTV^5o 
wnP>S-S-g83 3, 34, 3 5fi, ^!) /tV^>^ 
^^^-^ffiEfc^tLT*}'? ^ -^tb^tt««>^^— V3 

[0 0 39]tLt, r*bP,^gB3 3, 3 4, 35® 
Jbffil-, ^>5# (0Ux.fi, fiWc#) §rt$JS<H$fcJ;»>& 

inn, *m#m*iRT*2%c<ommmm2, 3&sta 

-S-fc>-£:5£:, IGBTfj/yiaOi^^tSlla 
Wy-KiftUa, FWDfy/lbOfffiiSl 
lbtfi, ^^tb, 3 OS-S-gB 3 2 , 3 3, 3 

M&^mm$t&*>ottV (fiA/fcttt?) £ixTgh§-£n 
So S«#4 2>5JgjE££*i,.5 <> 

-V2 1, 3 i(J, ^W«ge^i8ftbtt^:Ma5t2 1 

c , 3 ic tc#^©s@srii lt^v h m-^mmm^ 

3 2fi, I^-VjKvt^ V^KiS, *ftftMiPl£]%$c 

[0 04 1] JfcfC, s> * 5 , 6 , 7 iNMMHt 1 

0 OO&^fllig^^^gC^^oV^TiE^So £-f, m 

f£iM3rj&-t-2o£>ilz®5 a , 5 b i£tffi5 c Srf^og 

a;6^J&;S;ft,-CV^.5„ me.Woj'^S, 6 

[0 0 4 2] Km-fxi y9 7fi, «$CteCQ£«# 4 BP*, 
^»{$:^ l <DWiMJ3ft\Z.MX*Z&£tm 7 at, r<D& 
■&S8 7 a«D3pffi7 0 ai>^li)LS¥l7 0 a t 
1$&&.-r¥-ffi7 o bSr#-T53lti5g|5 7 b bfrbm&isti 

«tk^) ^as^^K 7 a &*m>#m* 1 ©E^fa 



[004 3] &mm& 7(111, #>g#iif ^F- 1 ©E^fi 
\ZMTfiZ>^ffi&7 O d t, £XB.7 0 da>£>«&ttJ|V7 
bf*J}C®Ut5S']»ft!S7 1 dti^M$^*-Oifti 

tiJAUPSrf L, JjEffi^^Tk^^iEW^ft-C, 

fllxfi, *^*^Fl»e?li*|6l^7k^BlttL5±5J-* 

[0 0 4 4] 7 a (Cfi, ^v?8as^$n 

Z>*i/-X7 c d^JEjg^tt-CV^o &-&g5 7a©¥ 

17 0 a iS*MH0CC>S7 1 a tt¥4flffi-?;fc 9 , i®i7 
l a SrBift-ffii Lt, *M^>v?>vu— Art^jg^f (W 
xtt, *~-*(Q_k) K, ^"irflsgEffil 0 oas&ijfl-tf-P, 

0ux.fi, a^LfcvvP, mttm aK^WMttm 

[0 0 4 5] ^©iftip^u J,;? 7 t, TVl^^-A^iro 

AOI^fcJ; 9M$^„ &*5, g"J»ftgg7 1 d©7g:tfc 
fi, Ei4 fp»?Ki»Ktc-c^-r^^, *ffi#:4ffl|<D^^s 
i«K7 o d tl^S|gt^5J;5t-^L-ct>i<, -e 

[0 0 4 6] ^rb-C, f 1M/Py?5«fl (^ffi 
SB*frr&]ffi) 5 air, ftiMzfxi 7<0^ttSSS7 h 

«#4##A£;ixT^.5GagB WASB) 7 2 t LtM 

5, &Tj#tmy r v v ? 7 <D^mU 7 b fi, ^v?8StK^ 
2iSc^^cr 5,^ 6 §rtp-i^i UTfc*f^fi!Kc*l-#{c-, 

^fflJ-Cf^— Eft L-C<^35JS, Mx.fi, *fi!|CDK«#:4 
fd*JV^T, &mm&2, 3<DiEB*BI4tfiSSti:LT 

[0 0 4 7] *M-Ctt, 0 4(p©^i^8d>f 5 £{Hg?^fc 
*3V^Tfi, m xmbcfv y>r 5fi, ¥ffi5afCT*6&S 
«3 05^ffii:^ttL, ¥W (S-&SBgME) 5b|ctft 
SI^D ^iJr 7<D&-£fSB7 a ©5JZffi7 0 a fcSftfeU ^ffi 
5 cfCT^2^7'ci3' ; 5' 6<Oi?1&&M6 b tgftLt 
V^-5o ^SJ^n 7fl, 2Zm$t>7 b<D¥-ffi7 0 

[0 0 4 8] — 04tp«^^8^e>*rfflSS?^f^33VN 

Tfi, S«^4fi&ffl9g|5^-tig-Ea-e«)5fcie), mi 

ifc^^C3/^5fi, ¥ffi5 a fcr»gk*«2<0^f-ffitS 
ttU ^5 bKTJftiP^n 7 0S-&SB7 aOS^pffi 
7 0a fcg&feU ^ffi5 c KT$2M/o 6 
^056 b tSttLTV^, *7b, iftiP^D y: jr 7 fi, 
^ffigB7 b(05pffi7 0 b f^rje^»«3©^ffit^ttL 

[0049] -:-e, -hiamiSc^n v ? ss^a 

^P^^ 7 t|6^«2, 3t»g!«#aD, St)!, <% X 
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tk&s'v y ?5h ftm-fv y 9 7 h ©S&fcl^ffitcisv 

[oo5o] PL<ti, b 6 c^-r mk&mimt 

U 9 Fl, »lg#9 a ©^{--tlEE-a-Wt L.TWi«^e^ 

mzm-rzm&tt (7^9) 9b&, ?&e3H4£fi;«>.5 

fc fc^iBi (5 O v o 1 %JB1_L) fdE£-L7c 

3, »9att, lfi&£«2, 3 htkm-Jv yy SR 

[0 0 5 1] rr.-c, *09-m, fSfc^fcMS4£#t<fesW 
fi, ®fc&f::*i^-rt>{g*!>« (0iJx.fl, 2. 5~5P) 

■Cftt$«5 1 OMP a «T, L< FJO . IMPaEI 

— V^/V (09x.fl, 80~160Pa) $-ffiV>-rV>5„ 
— E-&#9 b fi, (09x.fl, ffiird^) 

S@aS5~5 0 fi mjif* L< (12 0~5 0 n m<D±%Lm 
SS^*^ (^7^7) At, m*A\Z.ftLX%Lmit 

o. 4ft^Lo. 2, ia-g-iti^v^ui 3<D*&mmvi 

[0 0 5 2] ^LT, «fli*f9 atfeiv-y^-y^ 

(o^ t? |a#ft fc^fii) ^ei^S*^^i:-e, MffiSr 
fi»f-^»-f-.5. r 5 b-C, «J!B«-9 a »c J: *) _hf2#« 
teSMSrfStMtKa^-Sirttf::, E^-lt 9 b Id J: !? |& 

[0 0 5 3] tLt, ftm?*** y? 7\z:ffi&£tifi:*is 
8K£»>, I2M7-P y 6 Sr^UT® lftl»7*D y 
* 5<Z3^ffi5 ciSJf£E$nTV>5o ^rHfCto-C, fl 
»f»^0 5fd*JVN-C, ¥ffi5afl, jftaf^Ci y? 7 
©2SJ±J$B7 b WJpffi7 0 b^rlRH-, lfig««3cD^SB£ 
ffJEEL, ¥ffi5 a tl&E^-rs^ffiS bfl, J6iP:/n y 
^ 70S-&SB7 a (73SPB7 0 a fc:ifflE$ixTV^„ <fc o 

r, S«^4fi, #*6&g«2, 3o's#(-iSr#7'n y 
7»i±oTif£E$n > D3S5 7 2 f*3g6fc-cm«@^ 

[0 0 5 4] *--C x -bifi©«^, £«#4, fglifcHfc 
7^ 3^5, AWftSP^n 7©3SttJgB7 b fl, 
'"8SU!® 2 Jifc&^n y * 6 Ofc LTfc&jSMBSf-SW; 



[0055] fr-t>*zmi$.&#-tz> *mi*mw iooa, 

<DW-^a5 bRX^^yu y? 7 £>*-&gB 7 CO^ffi 7 0 a 

5. *7c, Jij£Lfc^J«KT^/££n7tS«#4cO#lfe 
&£ffi2, 3 <Oft-m&.Tfmn 7 2 5 a % 70 b 

[0 0 5 6] ^ LT, y ^ 5 Sr, XiiVT'xi y 9 

7 (Om-t^i 7 (DW-M7 0 a |cS<o rrt, PflgB 7 2 IC 
*JV»r, Pn3pBg5a % 7 0bOBSr, a«^4(Dff^.m 

^-A^KIgB 7 2 fcffAL, m^v y? 5, 7F^fc^H@^ 
■f-e. m^X. m2tStf£7'u y? 6 Sr, ?:6at^ 
7 c tiS^JtSC-rSl 5f-, WDy^7|;l<„ 
[0 0 5 7] 2kfC, *v?8£r, ®4fC-C^2KI»^P y 

^601^, ^63, 7 c KjfALitSfig-ra, r 

^^8 5rffALTVKi, WiScf^^D y ? 5 , 

6 0^15 0, 6b©«ttffffltJ:!), ^2®tl»^CiS' 
2^ 6f401^^ci 5W^ffi5 c K&oTfflt A*fo 

LJ£ff £>*v§-&!£#:4 SrJfJEL, #K«I^4 ^pggg 7 2 
rt$6fcr«-^o s/^ 5, 7fcflE^@«$n^o 

x, *m&mw 100 A^^-r s o 

[0 0 5 8] ^^5, 0 3&T>*B|4 li^tMTIJ, 
^— ^21, 3 lfCS3ft5Mil5t2 1 c, 3 1c{B0O4B 

^(om.*) mLJj\i>\t3.mj££nzi><D-?t£f£< , 09x.fi, 

LTt&V^U ffl^W*«^4SfcS^ofc^[6j— Sit) 

[0059] jfci^ *l^J6^o^^cf^^^c-^^^x, 0 

4 cp<o^^8d^6,&fl9gB^S:09fc:t ot^S. IGB 

Tfy7"l aSOTWDfy/l b -C^^-rSfKtfl, I 
GBTf ^71 aSOTWDfj/^l b(0$i (J6&S 
«2{Bd) d>e>*6SS«2, tLt> ite8iS«2^ffi^6> 
iti^«®tllft*r 9 fcg-CJftiPT'n (O^WSB 7 b , 

fcSS:fSi^ti-5„ 
[ 0 0 6 0 ] pUSMd, IGBTf 5-/1 aWFWDf 

LT, iffe^S«3^1-ffi^fcifi5f?!ie^!lft#9SrSX^l 

M^ti^S^ Jfel^ IglSfefRl^n yy 5«©5|Zffi5 

b ^e,ift^-g#^ifft#9 srsr^^n y ^ 7 <7>misn 

7 a, Sf-^W-,i:^A— Xfce^^tl, S^^f-Sfe 
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[0 0 6 1] ti5T, *nm&mfc£tit£ y £«#:4 

i-e&gsfti! l x&cm $ m i d y * 5 xtwip 

[0 0 6 2 J rrt, ^Sfi, Wt.^7C)fA 
£*W^K3r i j&^n y ^ 5 SrfflrA;tf |6lK#JBE Ltft 

7 b^-|fij(cJfjBELT*S«:4SrDflgB 7 2KXBE&-f 

[o o e 3 j $ cjc, **is^flg-rfa, &Mmi%cmft 
4ip*,^^^i^^ w4& ^.- 5?fcv tm»s. 7 

V>m^-&.Wm 7 0a ^^©DflgS 7 2 Sr g * |C 2 #Ctg 
^tC^-Og-^Oj^ 5, 6, 7 SriftBSSa^iPiKii 

8 -CifflE&ff* 5 M-Cfi, ftK#4 ttrnm 2 icff a-t 

t^t5t,f2M^D 6 r— *t 4 §r@5£x 

finds'* 6St5^v78 t?ite#-e$ 5. iot, jffif+I 

[0 0 6 5] ^Jfi^flgfciHtf, 
7(Ortg5{c % «fScte«g«#4£jfc^57t»©;£J£as 
0^gSgg7 d Sr^LTV^^b. 

&&4i3-mz.R&3zffi& 7 o d t&m%i#.4 <r>nm&m 
tmTfzmffi&7 i d ba>^m^vx\ f ^ a *mmmm 

[0 0 6 6] *3«fc»IBfcJ:*Lli, Sfift4Cfr 

am, ^s6K7 d w@ijm^7 i d &ffitiz&mwfc£ 



&mzfu. y: ? 7{c^#ft-c#5^6>, ##E»S 8 7 d 

[oo6 7] ^mmmm^xtit£, ¥m#m*i 

§\ ^»j^ffi»-T^€^tt^*t-.5-*f(Dj6^«2, 
3fc±oT^-eS«#4 3-#Jj£U — tt<D&m&& 
2, 3^*1^*1,3-^5^5, 7 Kg&ti;*** £ 5 {c: 

-^l&fcgSte-CfcS^^ 0 a tS*f«J<0®7 1 a 

[0 0 6 8]**:, ^JfeUHgT-tt, IGBTfy^l 
^^2 1, 3 1, 3 2t^^5#fJ^J;t)S-g.U 

[0 0 6 9] ^^«^cl*i^^X, 

~3 0W/mKgf£, ii-ft*^* (7^*) (i»4 0W/ 

[00 70] ±l52o(Da«-KWfit^^A»^ofc 
*5-i<, ^£^<D8£P«fl£A*X-f\ ^oftSt) 

^^O^-g^^tt^ 0 . 0 3W/mKifil^li)-c 
2oO5SWflo|»e0t J8 £) 

[oo7i] —mc, mw<ommz.tz&~%c-t- u ©dao 

^»5ia»>*s^-r5. tot, S^±©ffiS:ft5 
•f-S^^rto,, *7t, ^y— ^Sr^LTt>, 2o© 

m<n mm&fr % < # < ^ £ 5 ^t-s - 1 # 
[0072] ^©±5 41^?,, ^jfewifefiRtt^ y - 
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iS5ifea&fls;4s?T*.ftv\, 

[0 0 7 3] ^f&tt^y-^tt^^*-<-^t 
LTV^fcit), «§*;fta*ftv\, 2ow*Wco@^ta x JglJ 
»*$3tt»-<\ £>3^tt, *Hiitoi?jS©,fc5ft, *#ft 
^ c y 9 8"e8W&t*ft if©«««>@^*5ie5>5J-Cfc -5. 
-#» iSfSftearft^-g-fcffc Ltiltt-:-^ 

g»ifit*ttll400W/mKiS< > m^rE-g-L 
h tt£ific**dMfi 2 ~ 3 W/mKgSr 

[0 0 7 4] £P,tc x AgO^*^S:*iiD$-e:ntf. utt 

[0 0 7 5] Ag^^W^W^triSiin^-fr-rVK fc, 

T-rzfc.it>* mmm&<&Tvx^<z.k&t>A^x^ 

O^mtt^— h -Cf3\ A g W^^Sr 9 0 w t 

"*-.Xfc U-rv>5fc», 2o©affl-c« *U£2jKJ:5 

2tU *HK<ffcLX:B< ftofcajmte-i-x hT?tt. rco 

9 BtlHU: «fc t> t ^ 5 RM&tf 

[0 0 7 6] *369J#$?tt, _b|5© J; 9 ft«36?!fc©7V? 
Y^lwjbMtS 2o©SWK$:IA , ?-g-fe*Sfc*<75*t^(-(' 

H-f-5«ft^S<J#, r©±5ft*mK*i^-m, 

3S»o«ilW*****n«fc# 

y — httvvrnfc+^ft w<;Mcft 

[ 0 o 7 7 ] ' ■* it, * fe R.-, mtttlfefcm, ±E 



®m#9 nRrmmmtts a fcrt-a**t*:«tG*ttoE 

[00 7 8] KT, rn&*MBtf9 a we-g-fl- 9 

b SrS-^-U/cS^co^SSr, El 7 ft ^ LEI 9 te^-T. ft 

^5-^5, 6, 7»Jlfta-f-5„ *-f\ *10fft 
tt> jb!EEl6^*L*:iSf^e^&f^«-9 tPI^ODtcD 
■C, ^«S!-ft:L-r i f){SVN5Ptt^Srff:Ov'y =1— ^Jf,\> m 
fc&<DW&.$LO. IMPaEtT) ^©fM9a(C, E 

^«-9-Cfc-5 (B7 (a) ) „ 

[0079] ~ - -c % SMBfcJ- 9 a fi x JKhsmsK J: ►) 
©J: 5K5E*tfc*-f-r tasftv>. */c, ^fcfe^fgWc 

[0 0 8 0] J;E«Tf tt, ^.©IfilSktttt, 

S'J^te»S«2 > 3-TSi^-f-Sflfig©^:*, SfjISOScIRi 
tt^y— ^©J; 5ftlfe»tt7-f 7tt#fcii&®ft<, i9 
^e^*©igv^JR^^^ v (Ag, Cuftif) ft^Sr 

fcM &m 0. 3Pao->!)n- ^mm mssm 

(C x Wti6/;m©««Cu7^7 (£-&«") S: 9 3 

w t l/c^ n m&mm 1 . 3w/mK^t 

[0 0 8 1] *^l©#lfc{;:*}V-Ctt, BI7 

(a) 7^7Sri«3E*-r-5fe«) 

t>frotc 0 Mxff, ±»Lfc«m, ¥*S*ft@jS5 5 — 50 
At m#*L< tt2 0 — 5 0 «m©*SS^ (*g7 
-f7) Air, SC^AfcML, «CgJtO. 4ftV^L0. 
2, E-g-itl : lft^Ll : 1 3 ©/hg^««t-^ (/Jvg 

[0082] ^r.-e, cne>^-<7A, BoftmmtzK. 
<r>£5\zi,xm7£-rzz.b&-vzz> a -f-fttj*,, 

7tt9:<Dnitm&m^x7'<.ytemz&n-rz 0 mm® 

^*&-C, 0. 2cm3 /cm3 SX±$>ZZ. b&W. 
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[0 0 8 3] m&#b LTcD&JRtt, 1 

g, Cu<7X& % Ni, Al, S n^i'Sr^^S Ci^ 

S*. ^-ft5f:^*^i:*(D-fe7 ^ yir^^i 7^ ~>!)=i 

It, y 7 7 t 4 4 

^Z^b&XZZ. 

[oo8 4] m&tt<Dm*<Dj&ytb vxtz, 

tt, 7^7E#i (E-£#cDE-&fi) ^iiiD-t-5^t^ 

[0085] ^-i-c, %2<D^&tz^ mi(o^m\^M 

&?*sari-£. ro^^Jotsrtt?, A g 7^ 
[oo8 6] 07 (b) iEm^-rmK, «m 

£r*3g£^i\ SflraSr^tS 0 1 *>3M£« 

^ao-cv^i:^ 5 e^#9 bm^mm 

7 (b) :ix?:2o«S#TifJio 
-&W9 b|^±ds«ttjL*)5rt-C. Kv\6fc?SM££#.5~ 
[0 0 8 7] i>*,Z>/vZ<Dtclt>\Zt3:. mmU9 a 

®mikZHx^*><D-Q, «iuj:s5$nTtE-a-n-9 b^ 
»jffi#9 a^<otoj)s»fittvfc*-rrtri^v\ 
[0 0 8 8] S&3co#&tt, ^Jfgicjg-g-t-^^fo, E 
-a-^9 b^icc^^fe-Br/cljro-Cfc-Sa -hfE^lS 

-cv^as, #Sg3co3MIS:-?tt, ig-S-f Sutra* £>*>3e 



O «t p 7 ^ 7 <D— m Sr A g 7 a 7 SrW- b o Tift 

[0 0 8 9] AgO«t7-f7 (*5^) ^«p-C^ 

&&.W^Z>Z.bX, SSig^tL-5 0 i©j&ft*l-, Ag 

l§T?|S;*j)5iitp 0 LT, StO«C3Ag7^7 

#SI*£Lfc^£fc5 (0 8 (a) #flg) „ :oi5i5;7 
>f 7<DW b LTS, «^-ft^«F?S3f© E - 2 0 £ £'2550? 

^7$r>SV^#-g-, 7^7^^7 9wt%Sgtfi 
<X*>f&fcmm&2. 0W/mKSTS^TS5„ 

[oo9o] *7c, *i3©?sotto«tu, &m 
myj-^^ibK&z^bx, 7j j rm±&m&~tz 0 £ 

fete!?-/-*'!!***. lMa 2 © [g i: 1> g&fe U i^V^I 
«ttSr*-r (0 8 (b) ) „ 

[0 0 9 1] M^tCPflfflKKli, »J!g«-9a$-3E 

mxM#>Zb%}m&m\ ^ fefd. 4kJRpty>=.t, ^ 
^7 ^ 7 *S^t>t TS^ff 9 b t L ttl f 3 1 , 

[0092] *^w*^<©^ftfc«ttL«, m.m%} ioo 

1^2 0 0/nn) tc, -hfEA g^^7^ ^SrE-a- 

Mt£b'&m^ZZb&X%Z a 

[0 0 9 3] ^4©#Stt, «flg«"9 a {cE-g-$ttfcE 
-S-W9 b?r x 2OOS0a l&t5a 2 KHSfcl^HSgHi* 

*t9 b 3rigifcBtt»?>:fiE4&i: LT2ooStta IMa 
2W^i:S«ife$*SJ;5{--t--5„ ^4(7)^©com^ 
^S-Slta lMa 2(0 5*a!7 J ^IHl[a^*»:iJ:S*l£:-C 
t5i5, 7>«E$*^E-&H- (3>«^) 9bO#f|JS 

[0094] ^-f, fgiffimtt, m&&*wowmx$> 

b&mm<01t#>, *"f, »J!g«"9 a i: LTMitfiftlt 
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sr2o«s«-rfli-j*tf (0 8 (c) #Rg) „ mm 

t9atim =rA£t*McV>y =»— vy/u, = 

[oo9 5] wmi>z.ti&$:Z-z=rj»i i m&&&$>5± 

«>, Stta lMa 2»[H]iStC*Jo-C^U J&Htropj 

-iv^mmm. &m (cu. nk au, Agf) , ^ 

[0 0 9 6] £f>|^ 08 (d) i^-tmK. =fAg8^ 
UBfcfeU &#a lXtfa Zb<0&m.Uft\^ 

&&&-rz ma (d) ic-c, «Ft9 0bs^) 

< ft < T tOTBW 9 a CDgfira-d^ a 

i rxt a 2 ttfc^ffi-e, — B.mw-rz> x 5 

[0 0 9 7] 09x«. ^m-C@#:-C*>5^-fktt#flg-f 
[0 0 9 8] ^(Oflltt. S^fOpfe^^BfltaT? 

SBifcftLfiiff&oJKv^fifcftUI 9 2 b 9 b 

-Cfc5„ flfxfi, *«cttSrl^o3j< y (;&#) o 

9 1biS^L, ^©*ffi<O^S 9 2 b2jS2o03&$t 
a lXVa 2 ICttgNg-S-rS (0 9 (a) #R8) „ 
[0 0 9 9] &*J N 2 0ffl$#a lifctfa 2 ©PcflCDgSdW 

# : #y JfcSaS : =s/^KO«ift§r^^l!l 

[0 10 0].fcjc % Jg3<O0ltt, ^Ji^*SrE-&«-9 



-c-ts (0 9 (b) #M) . ft^b\ ^m-cfa*<. £*3t . 

[0 10 1] $P>|^ 14©^ gB^lftK. S&fcgB 
#£-f*ro&JR^ 9$riB^«-9 b t L 3. flf 

tSrfC, HS@-g-r5 (0 9 (c) #fig) „ ^fc, 

«-9 b\cm^Tc.m&~ct>. mm\^, 2o©s#a lsr; 

a 2-C«A/fc-#^- > jg^Cflja^iS, **t^»^-c^ 

(09 (d) #flg) „ 
[0 10 2] ft*5, rtl^l~f40MIOTtfcM 
fei: LTOS^9 btt, lofcftt-Ct, 2£l-k§r*&* 

-hia^l~^4(D^|fe|c^U/c#i^|gie^|R«-9 Srag 
Sjm^^xfflv^-ct>J;v\ i«#!i^SclSi«-9 

[0103] (^2njg^) 01 o\z.&ftw<om2m 
MMm\cmz*m#$iwi o osr^-r, s«*4 

f±, -bfE^l*J£?gJl8i:|H)— Cfc^^, I10f, i&m 
X«2 S 3A^r3:*ttJL-fcS«i^^— V2 l x 3 1|lf 
HSL-Cfc^,, *7fc, 01Otp, -hfH^mife^tl^- 

[oio4] 010 K:^-rtaiK> **js^f®-cfa, j^si 

-y & 7 IC^oV^Xs a<05JZffi7 0 ai»t>^- 

^— 2 oOSfcffigB 7 b Sr^fig UT 
i3«3, me>2 0<0|^tiig5 7 h©raT?, lo©l«*4 

HJS^ffi^f-, ¥ffi 7 0 a t fJlSjg^lSri*-t-5p® 7 0 
bSr^r-raas, 7 a Jc^T<{c:^ixi;<^o-C43 

»), r<D¥ffi7 0 b tR*H8afl^E7 3S:flf^;L-C^^ 
5. ^-L-C, #^WSB7 b ttrtg6fcigi)^7 l b SrWf 
•5. 

[0 10 5] *Hlfe^<l§-Ctt, HM^Dy? 

5<D^^JbfBmi*JS^f!Stf±m^5„ 0io|c^i- 
«Hc % *ISl£^ffi<0|gliJclRi^P 5f±, ^-(Osp® 

(l§ttJgB^r&]ffi) 5 a t^*P^ci yif 7<0— <W (010 
^WS8 7 b (OffilnWU 7 2 Sr^figi-S r. t tt 
Wl— CfcS. L^L, ^Sq^P s' ^ 7 t cDS9tt*SS-& 7 ' 
a-mft<. fl&fflS (01 OtC-C^ffifl) ^ffigB 7 b (O&S 
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7 3{CTfTt>iXTV^„ t<Dtcif>. f$ltk%ks*v y? 5 
mm (?ffi5atS»«OE) 5 3t£^ mm^mn 7 b 

[0106] ^fc, *m&Mtex-^ ±.&&mmmm 

2 c y {7 6 (Oft*? ■? |c, ^-tv^tre 
a»b&5#f£gB$f 1 4 riSi?JBEgB#4: LT^^T^ 
5. Z-VK7 c ttl&ffiS^tiJgB 7 bK:7££g$;ft-c^ 

5» 3iM4gB*f 1 4 ti, — «Sfi!lSr-*v?8^J:o-rteffi!l^ai 
S6 7 b \cm^^nW%^MhfSiZi 0 ^Lt, *v?8?> 
fflrAK#l,\ S*^teSB«S^-c. ilM7'D^50 

t, ^ttJgBS&feffi 5 3 tt, teffiJ^ffigS 7 b <£>*W 7 3 |C 
Wffi**-*;^ Sgl#fS&yn S ';5'5B\ #4®7 3K&o 
T01O©TJI^5„ ^(D±H>, ¥®5att, — fflg|§ 
ttigB 7 b <o¥® 70b ^[pjtei, 3 o^ffiSrif ffi 

U SSft4B, #f6»S«2. 3 <Z>ffifi\-M&nEE& 
*t, PDSB7 2rtgBtc: J E^B^$ti>e o 

[0 10 7] Sfc, *fr»»Sc2 % 3 5 X 7 

b<t>m&ftffi^ RTf^ ffiy'vyi'5^ 7(Dg&fe#ffifcl\ 

m±<D®m&&vm& m>& l xtstm& & m » r v ^ 
5. tux. *^ifi^^*jv>xt, ±mmimMmm 

mm\^ *«#4 t^v?8 tdSfRl— (DffAjjfattZoX 
3„ m \1k%S-7v y? 5^J;5*«#:4<D{5@S 

[0 10 8] (|&33lJfe7fm) Si W^mmn^S^ 
S^l(^5*f*Ml o 0Sr^i-„ ^*3, S«*4 
tt, -hlHmiXtKm2HJ£^ffii|^— efc^dJ, JifE0 

lo^sic, 01 1^ ts^->2i, 3iafK 

U-CfcS., 01 1*. ±fE?gl^Jfi^lSirP-g5 

#f±|ia— Sf^SrttU EtT, ±b VTMttZU-ftl^^ 

[0109] *§gJfi^jltDj& 1 tkm^V y * 5 tt s 01 

^LT, *mMMWi-Vi>, ±:m$B2tkmy'v y? 6<Dft 

t> <0 fc, JA^^i^ 1 4 

#4: L"CJIiV&*vC^5. ir-C, JfHEgMsT 1 4 fi, ^ 

ltkm^v y? 5 £0 1 1 ^T±*^6>T*^Jf $ x# 

Ft3^H¥JEEgB#-l 4 a 4:, |g 1 ifcl&T'n ;y ^ 5 £0 1 

H--C**^f>fc^r^«»$x#^S^ft^«)^2rt>JE 

SS#1 4 b ta»e>&.5 0 

[0 110] *Hii^ffi{rtJVNTt, 01 U-T^i?8 

1 mmmm t mmn^tm e>n* 0 

(m4nmmm mi 2i^mm<Dm4mmmm^^ 



Mftgi looti^ ±ii20 4 Ltc^mftmwtm 

-*f 2 , 3©Hl;W^i5r^ 

5^tK6JJ:J;oT, 7|cEE®LT^a„ BE 

[Olii] -hIB0 4^Lfc^lHiS^<o 

a«#:4 7)s«B$^^7'-c*>5«){cS5f 

3 1©H?t2 1c, 3 1 ciBJiggB 

ov^TiS^ H3— gB#tt0 1 2 f\ PJ— ^Sr^J-Lrlft 

[0112] ^mmmm^is^xtt, ^n^w^7 

7b±!i«it4ftw«ii, (*3gBK:#git»OS 7 

d<oB«2&7 1 d*s^fiE$nfc?8?ttJgB7 b Sr^iw^ffi 

56 7bi:-f-5o S-^gB7 a d^^^ 1 <O^WgB 7 b 

cfrMf&ZtlTc&imm e Sr^ 2 CO^ffigS 7 e 4: 

[0 113] -5-LT, 'GM^v 7 fc*3Jt5S-&gB7 
a i^KO^ffigBT b 4: ^ 2 O^ttSgU 7 e t[-«t9ffl* 
n«^IB*v S«^4^ifA$ix5(y]gB7 2 4: LTM 

stit^s. »«#4f3u ^<Diaaj7 

2tc3ftL-C, i^^o j,^ 7<Dmi3U7 a©qz®7 0 a 
©-h* (112^1*) A^ffA^n, *6^*«2(0 
^ffid^^I^a 7<D¥ffi7 0 a (^^L-XES^tL 
XV^5. 

[0 114] £fc v *^16^ffiXtt, HM/P 
5 ^C^3^^X, J^Sl^O y ^ 7 (O^ttJgB 7 b <D3£® 7 0b 
(C^(6j-r-5^Di5 a t± s IfeMzfv 7 <D¥-ffi 7 0 b K 
«ttLT*5U, — y ? 7<Om^U7 aOf 

57 0 a lC*f|6]-r.5¥ffi5 bfi ^ Jfe&SS3©^|-ffitS 
teLT^^-5o Z.<0%ltkf&^v 5 tt, OflgS 7 2 
«fr4Sr#A, EBUfcm, m liJcift^n 5(05pffi 
5 b iriftip^P 7©3p®7 0 a 4: <D^I-S«fr4 Sr 
J*tf±5^ BflgS7 2^#A5tb-5„ 

[0 115] -5" LT> -h|Smi^ifi^<B4:^«fC, @^ 
gC«-4:L-CO^ 2^185^13 5'^ (J^EESB^t) 6&tf*S^ 

(^SiSW) 8K«fco-C, ^lifc^n y?5<Dmffi5 
cSrfl>BE-rs o -T5 4:, S&2;6&?&:/d ^ ^ 6 icioT, 
^liSc^^c 5tt, #SP:/i3 7^ 7(D^l<o^tbgB 
7 a*-|6]lcifJBE^n, miO&tUm atglttLtJfl 

tt, @^g8#6, 8WffA^rSHrJ¥JBE$tbSS«:4SrIui 
»7 2l!:t£E«t5. 

[oii6] m?, ^mmmm^^xii, bslt 
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2<0^ffi^P>?&iP^'ci 7(OS-^gB7 a-vgfc>5i|ig 
«M-> *6^&«3C9fl.ffia»bJgli&?»;7'n 5, 

s/^ 7 outage 7 b-^efc.tj x ^w-s&fs&isti, 

[0117] 0 1 2 K^c-r^ffclSB 1 O 0 

V^Xtt, ^SflC4©|Hg8 7 2^©ffA^FJ-*i^-5^i3 
5/^5, 7lcfc3<g@j£c9$ftHI§:§S;^TfJ, JiIESgllS 

HiiJgflSK^j^-C'tj, 0 1 2 tp<o*&;»K' izx^-rm 
fc. S««:4<RIco«^3&iS8S7 0 d tmmmkteZJ: 
5 (-IiISfEK 7 l d <D^SrlS^i-ixtf, JblEfg l UlJfcTg 
flit ^«^^)*^S8^-C# 5, 
[0 118] (I5»fg) tr^^ -kfESg l Jllfi 
JgflSfc^T, ar^5, 7^^WBflg?7 2^(J 

10 0 WSlB&»fffi«J*Sr0 l 3 \^-r„ 
[0 119] Mfs, 7 6 1B<E> BOSS 7 

2£g:tt N 3-Pflg&7 2tcS«#4£}¥AL*:t>CQ-?;fc 

S«#4 SrPflgB 7 2 Ktff«-r5fc«>©Sg2;6fci&&;/n 

~*imt£7u—y (-©«•£ xSMt) 20t, :o/v- 
0 5, 7\zmi£-tZ1tif><0*i?8 (XWU 

[0120] zru~ h 2 o», my&z#;<D— ffifrbm— 

*[6H-^W-f-5^<D|^jegB2 0 a, 2 0 b Sr|ft5„ 
Sfc, «-l2&^Bj/^605VM<i:t)lo (0 
^WXtX 3 fico 5*, co^coHB) ±IE^^8Sr 

-hSKttA/*:;^ KSB6 d^^^tt, £fc, 5^6a© 

5. ftSiyn 7lctt x Tee a Lfcgfc&mjblE 
^^7 c;6S^j£$ix-CV^ 0 
[0 12 1] -J-LT, /U-h2 Ott, Bl 3lHijH-«l 

h 2 o le:^$ttfcSii^:t^v?8 SrffA 
t, XA/^Wm2Sc|»^l3 6©^6 a SriiurJftSi 

2 0O^fig82 0a[J, ^:<©5feiSSSB^fc*om2&|»^ 
c y* 6CD#-f KSB6 c Kttfcj£*ttT@5£$*K * 
fc* S&gg&2 0 btt x ^rW^gBjJs^^o^ 6 d 



[o i 2 2] 8 tcj: 3m<n&2titm 

6tt*^8COifA^(6jtCifffi$n^fc«), 
2^^u S '^6r±, ^l&l^^n s/^ 5Sr^L-C. W 
ffiflco— ^coS««:4 &IHISB7 2(CBEg|$-fr5r 

4tO«->sr|c:^Lriteco*v'8tr < J; 9Sc^5, 7~co 

[0 12 3] ^*J, S«#4 Sr2»t7E^tJ:gEg-t-S»-& 
Kfc, EBffia(-*£:CfcffiSrSrWUJ.ote'*<om2Sc|» 
6(r^-LTJ¥$X.ffltO^®gB2 0 a , 20b J 
Wi-S^w- h 2 0 Sr*ffi-Ttt«j;v\ icoii-g-tj, _h 
IE0 1 3 CO^fig{cS<3ft«> 4>&< t, H@C9f£2#tfKi 
^cy^6tt % j&gt, *^8Sr*J«U-C«Fffii--5^i:^ 

com 2 tkm-Jv Sr^SS 2 0a {c-cjf ffi-r s <fc 5 

[0 12 4] *7fc. T'W— b 2 Ott, *v?8tCj; •? 
»:5 % 7 1-@^-f-5tcO-C^< i%<t<, 09x«, ScIKi 
ft: 5, 7fc*j{tS^^t2 y ^ 7CDfl-J^gfSC:-C. T'W— 
h 2 0 tftip^n s/^ 7 t§r^ y y7'i?^T@^-r'5± 

fli^r*^^^T, S«ff4f±, ^I^/dj/^t-., i 

^S^EFi, S^gBlt6, 8, 1 4lc,fc9j?jE$:ft>-C^ 

[Sfficofsm'ilftW] 

[01] ^Wco^l^JS^flS^S^#:^BcO±#: 

[0 2] 01COA^«0-X?fc-5 O 

[03] 0 2<DB-B»rtBia-e*)5„ 

[04] 0 3<Dg5^tfcA0-C$>*. 

[0 5] -h|E01*V^b0 4^-rS«{i(:co^iWl« fi gS: 

^■f-0-efe2)o 
[0 6] *56^{c«5?g»«-cofl|^Sr^-f-Iii^0-c?ifc 

[0 7] *&mKmz>®m#<on* <o^m^-rmx& 

(a) tt^lCO^g, (b) fi^2CO^e^-t- 0 

[0 8] Jbia«**rcoa*©^ssr^-r0-c*)>7. 

(a) RXfi (b) ttJg3©3MS:, (c) 2fet5 (d) »Sg 
4C0^©<D=&«ii|Sr^-t- o 

[0 9] _bia«»«-coa^co#©^-r0-cifet>. 

(a) 7b^ (d) tt|p4<0^gcr>«-^JSr^-r 0 

[0io] *&m<Dm2mmBm\-&z*m#mw*^ 

i-0Tfc-5„ 

[011] **Wco^3^ifi^flS(c«5^ft:SgeSr^ 
-t-0-cfcS, 
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9&mffim&. sr^-r 0 -e to z „ 

faffi, 6- ■•l2M7'o 7 --iftip^n y*, 7 a 



(mio?emgB) , 7 i a •••^aiT'P ~s?<Dmw&tt 

®, 7 d 7 o d -jftUtfltKoiitK, 7i 

d ••<£g£»fcggcE>IiJoft?§, 7 e •• -Jftip^n 3/ i7 <om 2 ©55 

9 b 14-JHt|#, 2 0-7'^K 7 2 

-DD«, 9 lb-CT, 9 2 b-J«|Mi.. 



[01] 
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-5 7 



[0 2] 
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